Family Correlates of Daughter's and Son's Locus of Control Expectancies during Childhood
Children's beliefs that they can control their own fate -that they can bring about positive outcomes and avoid negative outcomes -exert powerful influence over their academic successes, relationship satisfaction, and positive health outcomes (e.g., Bolger & Patterson, 2001; Gale, Batty, & Deary, 2008; Kalechstein & Nowicki, 1997; Nowicki & Duke, in press ).
The more children believe reinforcement is contingent on their own behaviour or personal characteristics the more internally oriented they are said to be; the more children perceive that reinforcements are due to external factors, such as chance, fate, or powerful others, the more externally oriented they are. Generalized control expectations have generated considerable research attention since Rotter (1966) first introduced the construct nearly fifty years ago, but surprising little of it has focused on the origins of control expectancies. Rotter (1954 Rotter ( , 1966 Rotter ( , 1990 theorized about the origins of locus of control orientation within a social learning framework; he posited that these expectancies form as people draw inferences about contingencies between their behaviour and reinforcements in the social environment. Nowicki and Segal (1974) further theorized that control expectancies are malleable to social learning influences during childhood and that the family environment provides an important context for these social learning influences. However, the specific family factors associated with children's internal locus of control expectancies have yet to be reliably identified.
The purpose of this study is to evaluate empirical support for theorized family factors that may contribute to children's locus of control orientations. We also propose that family factors are more influential contributors to daughters' than sons' control expectancies given evidence that girls tend to be more observant of others' behaviours and emotions (e.g., Dadds et al., 2008; Rudolph & Hammen, 1999) and parents tend to use more interpersonally-oriented socialization practices with daughters than sons (e.g., Fivush, Brotman, Buckner, & Goodman, 2000; Leaper, 2002) .
Social learning theorists have posited that vicarious learning is a powerful social learning mechanism in children and that children model both behaviors and thought patterns (Bandura, 1986) . Bandura (1999) provided evidence that children are more likely to model their parent's behaviour than the behaviour of other adults, and we propose that children may model their parent's control expectancies. Only a few studies have investigated whether parents and children have similar locus of control orientations. Ollendick (1979) investigated whether fourth graders (9-year-olds) and their parents have similar locus of control orientations and found small to moderate positive associations between daughters' locus of control orientations and both their mother's and father's locus of control, but sons' locus of control orientations were not related to their mother's or father's locus of control. Chandler, Wolf, Cook, and Dugovics (1980) studied a sample of fifth graders (approximately 10-year-olds) who were selected for having extremely high or low levels of academic achievement-related locus of control. They found that children's generalized locus of control scores were positively related to mother's locus of control, but they did not report differences in this association for girls and boys or the association between children's and father's generalized locus of control. The findings suggest that children and parents may tend to have similar locus of control orientations during middle childhood and that daughters may be more likely to model parent's control expectancies. Indeed, girls tend to be more perceptive of other's feelings and motivations than boys (e.g., Dadds et al., 2008) and parents encourage more interpersonal closeness and affiliation from their daughters than from their sons (Leaper & Farkas, 2015) . However, these few studies leave questions about differences in parent-child locus of control associations by gender of the child and the parent.
The experience of life stressors and strains is another powerful learning mechanism that has been theorized to contribute to more external locus of control orientations by making the environment seem chaotic and out of one's control (Rotter, 1966) . Indeed, the accumulation of minor life strains and the experience of major family stressors, such as the absence of a father due to divorce or death, have been linked to children's more external control orientations (Duke & Lancaster, 1976; Hetherington, 1972; Lancaster & Richmond, 1983) . Given girls tend to experience more affected by family stressors and strains (e.g., Rudolph & Hammen, 1999) , and girls may thus be more in tune with and affected by family stressors and strains. Moreover, mother's stress, relative to father's stress, has been found to be more strongly associated with family functioning (e.g., Delvecchio et al., 2014) and child outcomes (e.g., Crawford & Manassis, 2001 ). These findings together suggest that more family strains, perhaps particularly strains experienced by mothers, may contribute to children's, particularly daughter's, more external control expectancies. Again, though, studies have not addressed questions about differences in associations between family strains and locus of control in sons and daughters or whether mothers versus fathers experience of family strains is more strongly related to children's locus of control.
Finally, families characterized by cohesion and acceptance may encourage children's exploration of their environment and allow them to learn about contingent reinforcement and punishment, thus influencing the development of internal locus of control orientations (Carton & Nowicki, 1994) . Indeed, higher levels of family cohesion have been associated with more internal control expectancies in preadolescents and adolescents (Nowicki & Schneewind, 1982) .
We again expect that differences in how daughters and sons experience interpersonal relationships and are socialized in the family context may make family cohesion a stronger correlate of girls' than boys' locus of control orientations, but researchers have not reported gender differences in associations between family cohesion and children's locus of control.
Family socialization factors are particularly relevant during middle childhood. Parentchild relationships are more mutual and collaborative during middle childhood than during earlier developmental periods and are warmer and more agreeable than during preadolescence and adolescence (e.g., Maccoby, 1992; Shanahan, McHale, Crouter, & Osgood, 2008) . During this period, parents and children share mutual expectancies about their relationship that are based on a history of shared parent-child experiences (Collins et al., 2002; Maccoby, 1984) .
Furthermore, children's capacity for causal reasoning about others' behaviors and intentions improves dramatically across middle childhood and is typically highly proficient by the end of this period (Collins, Madsen, & Susman-Stillman, 2002) . Thus, children are typically cognitively connected with their parents during middle childhood and have the requisite skills for social learning by the end of this developmental period. The present study focuses on a developmental period at the end of middle childhood using a sample of nine-to eleven-year-old children.
Research on differences in how mothers and fathers interact with their children during middle childhood suggests maternal and paternal socialization factors may be differentially associated with children's control expectancies. For example, studies consistently find that mothers interact with their children more frequently, provide more care, and are more directive than fathers and that father-child interactions are more likely to occur during play interactions (Collins et al., 2002; Collins & Russell, 1991; Russell & Russell, 1987) . Furthermore, mother's parenting behaviors, such as controlling and supportive parenting, have been found to be more predictive of children's self-cognitions, such as self-worth, than father's parenting behaviors during middle childhood (Laible & Carlo, 2004) . Thus, the present study includes measures of both mother's and father's control expectancies and reports of family strains as potential correlates of children's control expectancies.
In summary, social learning theory suggests children's control expectancies occur in the context of certain family characteristics that may affect children's learning about the contingencies that exist between their behavior and outcomes. However, the family correlates of children's control expectancies, especially differences in correlates for daughters and sons, are not well understood. Findings that girls tend to be more interpersonally oriented than boys during middle childhood and that parents tend to use family socialization practices more often with daughters than sons suggest that these family characteristics may shape daughters' locus of control expectancies more strongly than sons'. Moreover, research suggesting differences in mothers' and fathers' socialization practices supports the importance investigating parental correlates of children's control expectancies separately for mothers and fathers.
Based on the principles of social learning theory and findings that girls, compared to boys, tend to be more perceptive of other's motivations and affected by interpersonal and family factors (e.g., Dadds et al., 2008; Rudolph & Hammen, 1999) , we made the following three hypotheses. First, we hypothesized that children, especially daughters, would vicariously model their parents' locus of control expectancies, and, thus, daughter's and parent's control expectancies would be positively associated and more strongly associated than son's and parents' control expectancies. Although the one study that investigated mother's and father's control expectancies separately found that both were related to daughter's and not son's control expectancies (Ollendick, 1979) , research on differences in mother's and father's parenting practices during middle childhood suggests maternal and paternal socialization factors may be differentially associated with control expectancies (e.g., Collins et al., 2002) . We thus tested this first hypothesis using both mother's and father's control expectancies as potential correlates, but not make a specific prediction about differences in associations between mother's and father's locus of control and children's locus of control. Second, we hypothesized that children, especially daughters, in families with high levels of family strain may learn that the environment is uncontrollable and thus parents' reports of more family strains would be associated with their daughter's, and to a lesser extent their son's, more external control expectancies. Furthermore, given that mother's stress has been found to be more strongly associated with family factors and child functioning (e.g., Crawford & Manassis, 2001; Delvecchio et al., 2014 ) than father's stress, we made the prediction that mother's strains, specifically, would be associated with daughter's control expectancies. Third, we hypothesized that children's behaviours would be more likely to elicit contingent reinforcement in cohesive family environments and thus hypothesized that high levels of family cohesion would be associated with children's, especially daughters', more internal control expectancies. In other words, we expected gender differences in associations between all three family factors and children's locus of control expectancies, with stronger associations for daughters than sons.
Method Participants
Children (N = 85; 51.8% female) aged 9 to 11 years old and their parents (N = 85 mothers; N=63 fathers) were recruited from the community in a large urban area in the southeastern United States to participate in the study. Families were recruited from camps and after-school programs (21.2%), two elementary schools (18.8%), a university organised pool of families who agreed to participate in research studies (32.9%), and word of mouth (27.1%).
Most children were Caucasian (71.8%); 17.6% were African American; and 10.6% were other ethnicities (Asian, American Indian, or Hispanic). Seventy-six children (89.0%) lived in twoparent (all with a mother and father) households, and 9 children (10.5%) lived in single-mother families. Sixty-three of the 76 fathers (82.3%) participated and all mothers participated. Most mothers were biological mothers (n = 82), 2 were step-mothers, and 1 was an adoptive mother, and most participating fathers (n = 59) were biological fathers and 4 were step-fathers. The mean yearly family income of the sample was $86,000, and 70.9% of mothers and 98.9% of fathers had at least a college degree.
Measures Child measures. Children completed the Children's Nowicki-Strickland Internal-
External control scale (CNSIE; Nowicki, 2015a; Nowicki & Strickland, 1973) to measure their locus of control orientation. The measure has been used in well over 1500 studies and has been supported a reliable and valid measure of children's expectancies (Furhnam & Steele, 1993) .
The CNSIE consists of 40 yes/no questions that assess whether children attribute life events to internal or external causes (e.g. "Do you feel that when good things happen they happen because of hard work?" versus "Are some kids just born lucky?"). The CNSIE is scored by calculating the total number of items answered in the externally controlled direction, with higher scores indicating more externality. The measure has been found to have good internal consistency reliabilities (Chronbach's alpha between .65 and .70) and test-retest reliabilities over six-week and nine-month periods of α =.63 and .67, respectively with elementary school children (Nowicki & Strickland, 1973) . The internal consistency reliability was α = .70 (α = .65 for girls; α = .74 for boys) for the present study.
Children's perceptions of their family environments were measured using the Cohesion scale of the Real Form of the Family Environment Scale (FES; Moos, 1981) . This 9-item scale measures the degree of commitment, help, and support family members provide to one another.
Children decided if 9 statements (e.g., "Family members really help and support one another") were true/mostly true of their family or false/mostly false of their family. Higher scores indicate greater family cohesion. The Cohesion scale has been found to have high internal consistency (α = .77), with four-month test-retest reliabilities of .73 to .86 and twelve-month test-retest reliabilities of .66 to .78 (Moos, 1981) . The internal consistency reliability in this study was α = .69 (α = .70 for girls; α = .68 for boys).
Parent measures. Parents completed the Adult Nowicki-Strickland Internal-External
Locus of Control Scale (ANSIE; Nowicki & Duke, 1974) . The ANSIE contains 40 yes/no questions similar to those on the CNSIE, and higher scores indicate greater externality. Internal consistency reliabilities have been reported to be .69 (males) and .39 (females), and seven-week and one-year test-retest reliabilities were .65 and .56, respectively. Internal consistency reliabilities in this sample were .65 (fathers) and .68 (mothers). Additional construct validity information compiled from over a thousand studies can be found in ANSIE manual (Nowicki, 2015b) .
Family Inventory of Life Events and Changes (FILE).
Mothers and fathers also completed the FILE (McCubbin, Wilson, & Patterson, 1979) , which is a 71-item checklist of family-related stressors, hardships, and strains that were experienced in their family in the past year. Families are often dealing with several stressors simultaneously, and the FILE provides an index of the "pile-up" of stressors. The 17-item intra-family strains index was selected for this study, as it is the most reliable and valid scale and most directly measures the construct of interest. This scale measures family changes such as increased arguments among family members, family members having emotional or substance use problems, and difficulties parenting children. A count of the number of strains experienced in the previous year was used;
higher scores indicate more family strain. It has a reported Cronbach's alpha of .81 and four to five week test-retest reliabilities around .80 (McCubbin & McCubbin, 1988) . The Cronbach's alpha in the present study was .78 for mothers' report and .79 for fathers' report.
Procedure
The study was reviewed, approved, and monitored by the institutional review board at the university where the study was conducted. All parents provided written, informed consent for their own participation. Parents provided written permission for their children to participate, and children provided verbal assent. A researcher met with each child at their home, school, or afterschool program. The researcher was available to answer questions and ensure thorough completion of the measures by the children. Mothers and fathers completed the measures during the researcher's visit to the home, or they completed and returned the questionnaires by mail.
Results

Descriptive Statistics
IBM® SPSS® Statistics, Version 21 was used to conduct statistical analyses to test study hypotheses. Data were first inspected for errors, outliers, and distributional assumptions (Tabachnick & Fidell, 2013) ; no study variables had outlier data points (i.e., 3 standard deviations above or below the mean) and the children's locus of control (the outcome variable) had a normal distribution, D(84) = 0.08, p =.20. Means, standard deviations, and zero-order correlations for main study variables are presented in Table 1 .
Series of t-tests, ANOVAs, and chi-square tests were run to test for differences in mean levels or frequencies of study variables by whether or not father's participated in the study, recruitment source, and children's gender. There were significant differences between families with and without a participating father in children's gender (30% girls for families without a participating father; 59% girls for families with a participating father), Χ 2 (83) = 4.73, p = .03, and children's ethnicity (52% Caucasian and 39% African American for families without a participating father; 79% Caucasian and 9.5% African American for families with a participating father), Χ 2 (83) = 11.12, p = .004. There were no significant differences in children's age, mother's education, yearly family income, recruitment source, children's locus of control, mother's locus of control, family cohesion, or mother's reports of family strains. Children recruited from the subject pool (M = 9.88, SD = 1.00) were significantly younger than children 01. There were no other significant gender or recruitment source differences in study variables.
Tests of Study Hypotheses
The three hypotheses were tested using three separate multiple linear regression analyses.
In each regression equation, children's locus of control orientation was regressed on the effects of the mean-centered predictor family variables (i.e., mother's and father's locus of control, mother's locus of control, mother's and father's reports of family strains, and family cohesion), child's gender, and the interaction of the predictor variable and child's gender. Additionally, given our sample included some non-biological parents (e.g., stepparents) and there is some evidence supporting the heritability of locus of control orientations (Miller & Rose, 1982) , we included whether the parent had a biological relation to the child as a statistical control. We also included the child's ethnicity as a statistical control given some evidence supporting more externality in Caucasian compared to African American children (Miller, Fitch, & Marshall, 2003 ). Significant interactions were followed up with tests of simple slopes to determine the magnitude and significance of the effects in daughters and sons separately.
The first hypothesis was supported with father's locus of control but not mother's locus (Table 2 ). Child's gender moderated the association between fathers' locus of control orientation and children's locus of control orientation. This interaction is depicted in Figure 1 , panel A. Lastly, the third hypothesis was partially supported. The interaction between child's gender and child's perceptions of family cohesion was not significant, but the main effect of child's perceptions of family cohesion on children's locus of control was significant (Table 4) .
Greater family cohesion was associated with higher internal locus of control orientation in the full sample, and the association did not differ significantly for girls and boys.
In summary, daughters' higher internal locus of control expectancies were associated with fathers' higher internal locus of expectancies, mothers' (and almost fathers') reports of fewer family strains, and their own perceptions of greater family cohesion. Sons' higher internal locus of control expectancies were only associated with their own perceptions of greater family cohesion.
Discussion
In spite of the considerable evidence that internality in children is associated with greater success academically, personally, and socially than is externality, relatively little is known about the family correlates of internal and external control expectancies (Carton & Nowicki, 1994) .
The purpose of the present study was to test the extent to which a set of theory-based constructs, parental locus of control, family strains and perceived family cohesion, are associated with children's locus of control orientation and to determine if these family factors are more strongly associated with girls' than boys' control expectancies.
We found that fewer mother-reported family strains and father's higher internal control expectancies were associated with daughter's but not son's higher internal control orientations.
In addition, children's report of greater cohesive family environments was related to both daughter's and son's internal locus of control orientations. A parent's locus of control and experience of family strains likely influence their child's locus of control expectancies through social learning mechanisms that require the child to observe and make inferences about their parent's behaviours and experiences, skills that are typically more nurtured and thus advanced in girls than boys during middle childhood (e.g., Rose & Rudolph, 2006) . Family cohesion, on the other hand, is expected to facilitate a child's learning about contingent reinforcement by providing an environment that supports the child's independent interactions with the environment (Carton & Nowicki Jr, 1994; Parke & Buriel, 2006) , and this mechanism does not require the same perspective-taking skills.
We expected that daughters' locus of control expectancies would be more strongly associated with their mother's and father's locus of control than would sons' locus of control, but we found that the only significant parent-child control expectancies association was between father's and daughter's expectancies. Our finding might be explained by social learning theory, which posits that modeling of behaviours and cognitions is more successful when the model is perceived as having power over resources the child desires (Bandura, 1986) . Fathers are often perceived to have more power and authority than mothers (Radin, 1981) , and daughters may be more likely to model their father's than their mother's locus of control. Furthermore, fathers importance in their daughter's development, for example their disordered eating behaviours, internalizing problems, and nonverbal cognitive abilities, is well documented in the literature (Coley, 1998; Eme & Danielak, 1995; Hetherington, Camara, & Featherman, 1983; Mitchell, Booth, & King, 2009 ). Ollendick (1979) found that daughters', and not sons', control expectancies were related to their mother's and their father's control expectancies in a sample that was similar to our sample in the age of the children but was different in that the sample was recruited from a lower socioeconomic status school and included only two-parent families with participating mothers and fathers. Together these findings suggest that fathers and daughters have similar control expectancies, and additional research on associations between mothers and daughters control expectancies is warranted.
The particular importance of mother's perceptions of family strains for girl's locus of control is consistent with findings that mothers are more emotionally expressive (Garner, Robertson, & Smith, 1997 ) and talk about feelings more often (Kuebli & Fivush, 1992 ) with daughters than sons and studies supporting greater impact of mother's stress than father's stress on family functioning (e.g., Delvecchio et al., 2014) . Daughters may be particularly aware of their mother's strains and the effects of the strains on mother's emotional state, and daughters' social learning about contingences in the environment may in turn be particularly affected by mother's experience of family strains.
To summarize, one way to interpret our findings is that the two family factors that most likely exert their influence on children's control expectancies through vicarious social learning mechanisms were related only to daughters' control expectancies, whereas the family factor that likely exerts its influence by providing a context for direct personal learning about reinforcement contingencies was related to daughters' and sons' control expectancies. Our study further suggests that daughters' social learning about control expectancies are influenced by fathers' control expectancies and mothers' experiences of strains.
It is important to note our study focused on generalized control beliefs. It would also be important to understand family correlates of children's beliefs about their control over specific aspects of their lives, such as their academic achievement. Although some studies have been published on that question, most have relied on unvalidated measures of these specific control expectancies (cf. Ahlin & Lobo Antunes, 2015) . Nowicki and Duke (2015) have criticized researchers for their proclivity to construct new locus of control scales with unknown psychometric qualities, which has led to the creation of literally hundreds of scales that are purported to measure the locus of control construct but are not shown to relate to the more established instruments. In contrast, we relied on a standardized locus of control scale that has been used in over a thousand studies and has been shown to tap generalized control expectancies.
Future Directions/Implications
The findings from this study support the potential importance of family factors in children's internal control expectancies. Prospective studies are needed to investigate gender differences in associations between these family factors and the development of locus of control expectancies from early to middle childhood in order to clarify how these processes unfold across time. It will also be important to investigate family factors that may have greater influence on boys' development of locus of control expectancies, such as parent's fostering of achievement and goal attainment or other parental socialization practices that are used more often with sons than daughters (e.g., Leaper, 2000) . Lastly, studies may investigate moderators of the association between mother's and daughter's control expectancies, such as mother's parenting practices and family composition, to provide help clarify why Ollendick (1979) found a significant association between mother's and daughter's locus of control and our study did not.
Limitations
Several limitations of the study should be noted. First, we assessed family factors and children's locus of control at one point in time, and we thus do not know that the family factors preceded and contributed to the development of children's locus of control. Children's locus of control may conversely influence family characteristics, locus of control and family characteristics may have bidirectional influence, or the associations may be due to a third factor, such as genetic influences. Second, although most of our effects were moderate to strong in magnitude and our sample size was sufficient to detect these effects, our sample size is relatively small. This may have limited detection of more subtle effects and gender differences, such as the effect of father's report of family strains on children's locus of control, which was not statistically significant but had a moderate effect size. Third, the families were primarily Caucasian and well educated and the findings may not generalize to other populations. Fourth, children's locus of control and family cohesion were both assessed with child-report measures, and reporter biases may have inflated their association. Fifth, the locus of control measures had relatively low internal consistency reliabilities.
Conclusion
Children's expectations that reinforcements and punishments are contingent on their own behaviour or personal characteristics, as opposed to being a product of external factors, are associated with their positive outcomes in all essential domains of functioning. Relatively little is known about the family correlates of these internal control expectancies. The present study identified several family-related correlates of children's locus of control that are consistent with theories of children's social learning about contingent reinforcements. Importantly, we found that these factors tend to be stronger correlates of daughters' than sons' control expectancies, suggesting the importance of accounting for children's gender in future investigations of mechanisms that affect children's development of internal control expectancies. Identifying factors that correlate with children's internal and external control expectancies is an important step toward the goal of constructing programs that facilitate the development of appropriate internality in children. Step 3 .004 .55
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A B Figure 1 . Graphs depicting significant interactions between children's gender and (A) father's locus of control predicting children's locus of control and (B) mother's reports of family strain predicting children's locus of control.
